Abstract: This paper discusses the evolving geography of the motor vehicle industry in Europe and North America in the context of core-periphery relationships. Historically, the motor vehicle industries in both regions have been highly clustered in core areas. Since the late 20th century, peripheral areas have taken on more prominence in the two regions' motor vehicle industries, a trend that has accelerated in the 21st century. The growing importance of the periphery has given rise to the concept of the integrated peripheral market. This paper shows that Mexico and Central Europe are prominent examples of integrated peripheral areas in the motor vehicle industry. It analyses changes in both regions' production in light vehicles between 1990 and 2015. Both Mexico and Central Europe have experienced substantial increases in assembly of vehicles produced primarily for export. The rapid increase in production has occurred since integration into regional free-trade agreements with neighbouring countries. 
Introduction
This paper discusses the evolving geography of the motor vehicle industry, with a focus on vehicle assembly, in Europe and North America in the context of core-periphery relationships. Historically, the motor vehicle industries of Europe and North America have been highly clustered in core areas. Since the late 20th century, peripheral areas have taken on more prominence in the two regions' motor vehicle industries, a trend that has accelerated in the 21st century (Lung 2004) .
The growing importance of the periphery has given rise to the concept of the integrated peripheral market [Domański and Lung, (2009), p.5] . Pavlínek (2014, p.2) defines integrated peripheral markets as "less developed countries located in peripheral areas surrounding traditional core regions of automotive production…." Integrated peripheral markets "tend to specialise in the production of products in which they have a comparative advantage -particularly assembly and labour-intensive manufacture of parts and components" [Humphrey and Oeter, (2000), p.7] . 1 Motor vehicle production has traditionally been identified as a textbook example of an industry that is highly agglomerated rather than dispersed to peripheral locations. "Agglomeration is the association of productive activities in proximity to one another" [Gregory et al., (2009), p.14] . Reflecting the importance of agglomeration in the auto industry, assembly plants and parts suppliers are situated in rather concentrated fashion as well as relatively close to one another geographically [Cedillo-Campos et al., 2006; Klier and Rubenstein, (2015) , p.104 ; Lung, 2004] .
Motor vehicle production is highly agglomerated because it is a good example of what Alfred Weber (1929) called a bulk-gaining industry. A bulk-gaining industry is characterised by a fabricated product that is heavier and occupies a greater volume than its inputs [Rubenstein, (1992), p.11] . To minimise the aggregate costs of bringing in raw materials and shipping out finished products, final assembly in a bulk-gaining industry, such as motor vehicles, tends to locate near consumers [Klier and Rubenstein, (2015), p.205] . Conversely, a bulk-reducing industry -in which the inputs are heavier or more voluminous than the product -is more likely to be located near the source of the inputs.
The motor vehicle industry is highly agglomerated at both the global and regional scales. At the global scale, nearly 95% of motor vehicles are produced in three regionsAsia, Europe, and North America -and eight carmakers were responsible for 61% of the world's vehicle production in 2013 [Rubenstein, (2014), p.6] . Though all of the leading companies produce and sell vehicles in more than one region, only less than 10% of vehicles are produced in one world region and shipped for sale in another [Rubenstein, (2014), p.70] . Thus, the motor vehicle industry may be global in terms of ownership of carmakers but is actually highly regionalised in terms of production and sales [Layan, (1990) , p.122; Head and Mayer, 2016] .
Within the major auto-producing regions of Europe and North America, the motor vehicle industry is highly agglomerated in their respective core areas. The North American core production area is clustered in a north-south corridor which is known as auto alley, and is primarily located in the USA. In Europe, the core comprises a corridor along a northwest-southeast axis between the Danube River and the North Sea, with an extension across the English Channel into the UK. The two core areas have approximately the same dimensions (approximately 800 miles long and 250 miles wide) and are home to just over 70% of vehicle assembly plants in both regions [Klier and Rubenstein, (2015), p.102] . A number of papers have addressed changes in location patterns in Europe (see Jürgens and Krzywdzinski, 2008, Lung, 2004) and North America (see Cedillo-Campos et al., 2006; Carrillo and Contreras, 2008, Contreras and Isiordia, 2010; Lara and Carillo, 2003) .
This paper focuses on a comparison of Central Europe and Mexico as integrated peripheral markets located in proximity to their respective core areas. It argues that early in the 21st century, Mexico and Central Europe represent the auto industry's two most prominent examples of integrated peripheral markets.
Countries classified as integrated peripheral markets in the auto industry display three key elements: internationally competitive production facilities, a liberal trading environment, and integration with trading partners through regional or international organisations [Humphrey and Oeter, (2000) , p.43]. The literature distinguishes three different types of integrated peripheral countries surrounding Europe's core vehicle production region; Lampón et al. (2016, p.596 ) classify these as: first periphery (Spain and Portugal), second periphery (Central Europe), and third periphery (North Africa). Turkey could be considered an example of a fourth periphery. The concept of an integrated peripheral market is dynamic. "Eventually, the [integrated peripheral] spaces should be totally integrated into their respective regional production/consumption systems" [Humphrey and Oeter, (2000), p.7] . In the late 20th century, the European country considered the most prominent example of an integrated peripheral market in the auto industry was Spain [Layan, (2000) , p.122]. However, Spain's auto industry has been evolving in the 21st century and in many respects now displays features more consistent with the core [Lampón et al., (2016), p.596] .
What factors underlie the development of periphery countries? Jürgens (2004) , Jürgens and Krzywdzinski (2008) and Ludger and Dehnen (2009) describe changes in the distribution of production within Europe. A comparison of Spain and Mexico suggests that international carmakers, especially the three US-headquartered firms (GM, Ford, and Chrysler), were considered the principal drivers behind the transformation of these two countries' auto industries. " [T] he real motor behind the expansion of Spain and Mexico's motor industries lay in the convergence of the spatial strategies which the sector's top companies, led by the 'Big Three' American companies, began to follow" [Layan, (2000), pp.123-124] .
2 International carmakers introduced state-of-the-art production methods such as lean production into the integrated periphery [Pallares-Barbera, (1998), p.344]. Brincks et al. (2016) outline the role of national champion producers in re-shaping the auto industry geography in Europe.
Other studies have emphasised the role of government policy in encouraging the development of integrated peripheral markets [Pallares-Barbera, (1998), p.345; Pavlínek, 2014 Pavlínek, , 2015 . Strategic choices were made by governments to promote integration of their auto industries with those of their neighbours (Pavlínek, 2002) . "Core-based lead firms invested heavily in these peripheral regions in assembly operations because of low production costs and geographic proximity to large affluent core markets and also because of their inclusion in large regional economic blocs, such as the European Union (EU) and the North American Free Trade Agreement" [Pavlínek, (2014), p.2] . Though the initial development of these two integrated peripheral markets may be attributed in some measure to foreign direct investment by leading carmakers, this paper argues that evolving government policies have been the principal enabler in the rapid growth of these two areas as integrated peripheral markets.
Three questions are addressed in this paper: (Moreno-Brid, 1992) .
In 1947, the Mexican government imposed quotas on the import of parts for use in vehicle assembly plants. In addition, the combined annual production at all Mexican assembly plants was limited to about 15,000 cars in the mid-1950s. In 1955, for example, General Motors was allotted 33% of the market (5,000 cars), Ford 28%, Chrysler 20%, and other US and European carmakers 19%. Quotas were also set for the type of vehicles that could be produced, including 55% trucks and 45% passenger cars. Cars were subject to a further quota of 70% for low-priced cars, 25% for medium-priced ones, and 5% for high-priced vehicles (Ford Motor Company, S.A. de C.V. History, 1998) . Despite the quotas, imports in 1960 accounted for 80% of the value of parts used in Mexican assembly plants, as well as 53% of vehicle sales in Mexico [Berry et al., (1992) (Berry et al., 1992) .
Central Europe's trade barriers
With the Communist takeover in the late 1940s, trade was restricted other than with the Soviet Union and other Central Europe countries. National policies encouraged industrialisation, including production of motor vehicles. Military equipment, trucks, and motorcycles received priority, but some passenger cars were built as well.
Communism in Central Europe was characterised by a command structure that attempted to centralise all political, economic, and societal decisions. Administrative decisions largely replaced market relationships in the distribution of goods and the organisation of society. National economic policy was heavily oriented towards the expansion of mining and the manufacturing of metals, chemicals, and military equipment. The centralised command economies were kept relatively isolated from the world economy.
Czechoslovakia and the German Democratic Republic (DDR) were the only two Central Europe countries with traditions of motor vehicle production predating World War II and communism. After the disruption of World War II, production resumed in these countries' prewar factories, then under state ownership (Havas, 2000; Pavlínek et al., 2009 (Pavlínek, 2002; Pavlínek and Ženka 2010) .
Two principal assembly operations emerged in the DDR at Zwickau and Eisenach. Zwickau was an historic auto production centre in Saxony, beginning with Horch in 1904, which changed its name to Audi in 1909. The Russians dismantled the factories during their occupation of eastern Germany after World War II. Subsequently, the DDR government established VEB sachsenring automobilwerke, which began producing Trabants at a plant in Zwickau, in 1957.
Fahrzeugfabrik Eisenach (FFE) was established in 1896 to produce bicycles and guns. The company assembled cars called Wartburg beginning in 1898. A car called dixi was produced in the plant from 1903 to 1928. BMW took over the plant in 1928. After World War II, Eisenach was the only BMW assembly plant until 1951. The plant was transferred to the DDR government in 1952, and the company -named VEB automobilwerk Eisenach (AWE) -assembled the Wartburg car beginning in 1956.
In Poland, Romania, and Yugoslavia, countries without prewar car industries, except for low-volume assembly, Communist governments launched production through agreements with foreign carmakers to assemble rebadged or de-contented versions of their vehicles. The three countries set up two assembly plants each with Western European carmakers during this period.
Poland had agreements primarily with Fiat. First, in 1951 the Polish government established Fabryka Samochodów Osobowych (FSO) at an assembly plant in Żerań to produce rebadged vehicles originally licensed from the Soviet carmaker GAZ, then from Fiat beginning in 1965. The second Polish government initiative, Fabryka Samochodów Małolitrażowych (FSM), began in 1971 to build rebadged Fiats at Bielsko-Biała and Tychy (Domański et al., 2006; Pavlínek, 2002 Pavlínek, , 2006 
Political change and integration policies in Mexico
Mexico's motor vehicle industry began to expand subsequent to the loosening of trade barriers, culminating with the ratification of the North American Free Trade Agreement (NAFTA). Central Europe's motor vehicle industry also expanded rapidly with the end of communism and accession of Central Europe to the European Union (EU) (see the next section). New investment subsequently transformed these two areas into integrated peripheral markets.
A series of Automotive Decrees loosened trade barriers while continuing to protect domestic production (Berry et al., 1992 ). Mexico's light vehicle production grew rapidly during the 1970s and 1980s, from 193,000 in 1970 to 490,000 in 1980 and 821,000 in 1990 (OICA, various years).
• The 1972 Automotive Decree reduced the local-content requirements from 60% to 30% for exported vehicles and parts.
• The 1977 Automotive Decree required each foreign carmaker operating in Mexico to eliminate its own balance-of-payments deficit within five years.
• The 1983 Automotive Decree reduced local content requirements to 30% as long as a trade compensating ratio of 1.75 was achieved; that is, every $1 of automotive imports had to be compensated by at least $1.75 of exports. The 1983 decree also permitted carmakers to reduce the number of models produced at their Mexican assembly plants from three to two, and then to one in 1987.
• The 1989 Automotive Decree increased local content requirements to 36%. The 1989 decree also permitted imports to account for 20% of sales in Mexico, as long as the value of exports exceeded that of imports by at least 75%.
The most significant step towards Mexico's integration with its northern neighbours involved its so-called maquiladora program. The border industrialisation program (BIP) authorising maquiladora plants had been established by Mexico back in 1965, yet the motor vehicle industry did not take advantage of the program for another decade. BIP permitted foreign companies to import materials from the USA, assemble them in maquiladora plants, and export them back to the USA without having to pay duty on the raw materials brought into Mexico, the equipment in the maquiladora plants, or the subassemblies shipped back to the USA. Most of the automotive maquiladora plants were established to produce motor vehicle parts.
The first carmaker to make a major commitment to maquiladora plants was GM, whose packard electric division and Inland division opened plants in 1978 in Ciudad Juarez, packard to make wire harnesses and Inland seat covers. Maquiladoras boomed in the 1980s, when a collapse in the value of the peso from 26 to more than 3,000 to the dollar created irresistibly low costs of doing business in Mexico, aside from the easing of trade barriers. The number of automotive maquiladoras increased from 53 in 1980 to 187 in 1990 (Berry et al., 1992) . Nearly 78,000 were employed at approximately 129 maquiladora auto parts plants during the 1980s [Scheinman, (1990 ), p.122, in Rubenstein, (1992 . A 1991 survey found 138 maquiladora plants, with the largest number 43 making wire harnesses, followed by seat covers at 14 plants, electrical components at 12, plastic parts at nine, HVAC parts at seven, and brake parts at six (SECOFI Mexico, in Berry et al., 1992) .
The maquiladora parts plants also induced a change in the distribution of motor vehicle production within Mexico. Historically, all assembly plants and most parts production were clustered around Mexico City, by far the principal domestic market for vehicles. The maquiladora plants, however, were located primarily in the north of Mexico near the US border, to minimise transportation costs to and from auto alley in the USA.
During this period, carmakers also added new assembly and engine plants in Mexico; all of these were located in the northern half of Mexico. Chrysler opened a new assembly plant at Toluca in 1978 and an engine plant at Saltillo in 1981 and Toluca. Ford opened a new engine plant at Chihuahua in 1983 and an assembly plant at Hermosillo in 1986. GM opened a new assembly and engine facility at Ramos Arizpe in 1981.
Of greater importance for the auto sector was the enactment of programa de importación temporal para producir artículos de exportación (PITEX) in 1990. The maquiladora program was designed primarily for foreign-owned companies that wanted to import nearly all of their inputs and subsequently export their production. PITEX allowed domestic as well as foreign-owned companies to sell most of their production in Mexico [Rice, (1998), p.380] . In November 2006, the maquiladora and the PITEX programs were merged into a single program called industria manufacturera, maquiladora y de servicios de exportación (IMMEX) [DeLaCruz et al., (2011) 
The subsequent implementation of NAFTA in 1994 removed most of Mexico's lingering trade restrictions. Key provisions in NAFTA affecting the auto industry included (Hufbauer and Schott, 2005) :
• Reduction of import duties from 20% to 10% in 1994 and 0 in 2004.
• Reduction of minimum Mexican content for duty-free export from 36% in 1994 to 29% in 1999 and 0 in 2004.
• Reduction of the trade compensating ratio for vehicles from 1.75 to 0.8 in 1994 to 0.55 in 1999 and 0 in 2004.
• Permission for plants in Mexico to be 100% owned by foreigners after 2004.
NAFTA negotiations had stimulated investments by the country's five 'legacy' carmakers -GM, Ford, Chrysler, Nissan and VW. The five carmakers with production facilities in Mexico prior to the implementation of NAFTA received a head-start in the free trade era. Until 2004, only those five carmakers could import vehicles duty-free into Mexico. In addition, in order to qualify for duty-free export from Mexico after 2004, at least 62.5% of a vehicle's content had to be made somewhere in North America (Hufbauer and Schott, 2005) . 7 Nissan opened a second assembly plant at Aguascalientes in 1992, and GM replaced its Mexico City plant with one at Silao in 1993. Chrysler replaced its Lago Alberto plant with one at Saltillo in 1995 and opened a second assembly plant at Toluca in 1998. Ford had already added a second assembly plant at Hermosillo in 1986, and Volkswagen expanded its Puebla facility into the largest assembly plant in North America. To meet NAFTA's requirements that some production be located in Mexico in order to be able to import vehicles, Honda and Toyota for the first time began production in Mexico at small-scale plants at Celaya and Tijuana, respectively. In the immediate aftermath of implementing NAFTA, production in Mexico increased rapidly, from 935,000 in 1995 to 1.9 million in 2000. Between 1993 and 2013 production in North America increased by 15%, from 14.3 million to 16.5 million; 1.9 million, or 86%, of the 2.2 million unit growth was located in Mexico.
Political change and integration policies in Central Europe
Sweeping political and economic changes began in Central Europe in 1989. Slovenia separated from Yugoslavia in 1991, and Czechoslovakia split between Czechia (Czech Republic) and Slovakia two years later. The region's trade alliance council for mutual economic assistance (Comecon), which had been oriented east towards the Soviet Union, was disbanded in 1991.
Negotiations with the European Union removed trade barriers during the 1990s and culminated in the accession of Czechia (Czech Republic), Hungary, Poland, Slovakia, and Slovenia in 2004, and Bulgaria and Romania in 2007. Slovenia and Slovakia also entered the euro zone in 2007 and 2009, respectively. EU membership required the adoption of EU regulations, a source of stability for the conduct of business in Central Europe. EU membership also brought access to structural funds which helped to contribute to the development of infrastructure and human capital.
The end of communism throughout the region brought with it a reintroduction of liberal democracy and a transition to a market economy. Integration into the global economy led to the restoration of market institutions, privatisation of state-owned enterprises, the start of new private firms, and the opening of the economy to foreign competition. The region's countries actively encouraged FDI, sometimes with substantial financial incentives, especially Slovakia. Subsequently, foreign investment as well as local entrepreneurship contributed to economic growth in Central Europe (Pavlínek et al. 2009 ).
Since the initial shock in the early 1990s, stemming from the necessary adjustment of enterprises to new economic conditions and the severing of old trade linkages within the former Communist bloc, economic growth has been more rapid in Central Europe than in Western Europe. GNI per capita increased more than five-fold in Central Europe, from around $5,000 in 1990 to around $26,000 in 2015, compared to more than doubling, from around $15,000 to around $41,000, in Western Europe during the same period (Population Reference Bureau, various years).
Central European governments had made little additional investment in the motor vehicle industry during the final years of communism in the 1970s and 1980s, but their carmakers achieved a modest closing of the technological gap with Western companies. Škoda and Zastava introduced models that were able to attract customers in Western Europe's lowest-price entry-level market segment. Production grew modestly during the 1970s and 1980s in the five principal car-producing countries of Central Europe (Czechoslovakia, East Germany, Poland, Romania and Yugoslavia) from 595,000 in 1970 to 1.1 million in 1990. In comparison, though, production expanded by a much larger amount in Western Europe during that 20-year period, from 12.4 million to 16.5 million vehicles (OICA, various years; Ward's Automotive Yearbooks, various years).
With the end of communism, Central Europe's carmakers underwent restructuring during the 1990s. Although specific industrial restructuring policies varied among countries in Central Europe, ultimately all of the region's state-owned enterprises were sold to international carmakers (Pavlínek et al. 2009 ).
Volkswagen acquired Škoda's plants in Mladá Boleslav and Kvasiny, Czechia, and Bratislava, Slovakia, in 1991; VW's equity increased in the Czech plants from 30% in 1991 to 60% in 1994 and 70% in 1995 and After German unification, the two assembly plants in the former DDR were both replaced by new facilities in the same towns. VW opened a new plant in 1991 in Zwickau, five kilometers from the former Trabant plant, which is now used for parts production. The Wartburg plant at Eisenach was closed in 1991 and replaced by a newly constructed GM Opel plant that was located nearby. VW also expanded a small plant at Poznan, Poland, beginning in 1993. New greenfield assembly plants were built during the 1990s by Suzuki at Esztergom, Hungary, in 1992, by VW at Győr, Hungary, in 1998, and by GM at Gliwice, Poland, also in 1998. In 1996, the Korean carmaker Daewoo Motors acquired two Central European assembly plants, one in Warsaw (FSO), Poland, and the other in Craiova, Romania, in1996. The choice of Daewoo would prove problematic for these plants after the company went bankrupt in 1999 and was dismantled. The Craiova plant struggled another decade with limited production until Ford bought it in 2008. The last British-owned carmaker MG Rover negotiated to take over the Warsaw plant, but those talks failed when MG Rover went into bankruptcy in 2005. The Ukrainian carmaker UkrAVTO next gained control of the Warsaw plant and setup a joint venture with GM, but GM terminated that relationship and the plant closed in 2011.
Increasing Production in Mexico and Central Europe
Consistent with Humphrey and Oeter's definition of an integrated peripheral market [Humphrey and Oeter, (2000) , p.43], the two principal indicators of the emergence of Mexico and Central Europe as integrated peripheral markets are: 1 rapidly increasing production 2 a growing trade surplus.
Both regions experienced strong growth for those two indicators, both in absolute numbers and relative to the core areas of North America and Europe, respectively.
Light vehicle production in Mexico increased from 821,000 in 1990 to 3.5 million in 2015, corresponding to an average annual increase of 13% (Figure 1) . Similarly, light vehicle production increased relatively rapidly in Central Europe during the same quarter-century from 862,000 in 1990 to 3.9 million in 2015, representing an average annual increase of 14% (Figure 2 ) (OICA data online at https://en.wikipedia.org/wiki/ List_of_countries_by_motor_vehicle_production). Europe. In Mexico it was more noticeable, albeit only for one year, and to a much smaller extent than in the U.S. or Canada. The performance of Mexico and Central Europe in the years around the severe recession can be attributed mainly to decisions by the leading carmakers to produce primarily small cars in the two integrated peripheral regions, a segment that was less subject to sales decline during the recession period (Klier and Rubenstein, 2015) . Consistent with growing production volumes in Mexico, an increasing share of North America's light vehicle production has taken place in Mexico. The country's share of North American production, which had decreased during the early 1990s prior to implementation of NAFTA, has increased from 6% in 1995 to 11% in 2000, 19% in 2010, and 20% in 2015 . During that 20-year period, the share of North American production residing in the USA declined from 78% to 67% and in Canada from 16% to 13%. Central Europe's share of the Europe's overall production increased only modestly from 5% in 1990 to 8% in 2003 (Brincks et al., 2016) . However, it witnessed a substantial increase in Europe's overall share of production during the second half of the first decade of the 21st century, from 8% in 2003 to 20% in 2009. Conversely, the share of production in Western Europe declined from 92% in 2003 to 80% in 2009. Central Europe's production share subsequently increased further to 21 in 2014 and 2015.
Between 1990 and 2015, Mexico accounted for around half of the growth in production in North America, while the USA and Canada have accounted for the other half. On the other hand, Central Europe has accounted for virtually all of the growth in Europe (Table 1) . That comparison needs to be seen in the context of noticeably different rates of output growth in both regions: Production in North America increased more than twice as rapidly as in Europe during the quarter-century, 48% compared with 23%. GM) . In anticipation of NAFTA, 4 plants were opened during the early 1990s (by FCA, GM, Honda, and Nissan) and GM's 1930s-era plant was closed, thus increasing the total from 8 to 11 (Table 2) . During the first decade of the 21st century, two plants were opened (by GM and Toyota) and the remaining 1930s-era plant was closed (by Chrysler), bringing the total to 12. During the 2010s, nine assembly plants were scheduled to open (two by Nissan and one each by BMW, FCA, Honda, Hyundai, Mazda, Toyota, and VW). As a result, the number of plants was slated to increase from 12 in 2013 to 20 in 2019 (Figure 3 ). Source: Authors' adaptation of data from Wards, and auto company websites
In 1990, around the time of the political changes, Central Europe had seven assembly plants capable of producing at least 100,000 light vehicles per year. Two were in Poland, two in Romania, and one each in what would soon become the independent countries of Czechia, Slovakia, and Slovenia. Fiat models were assembled at the two Poland plants;
VWs at one plant each in Poland, Czechia, and Slovakia; Renaults at plants in Romania and Slovenia; and Fords at a plant in Romania.
Since the end of communism, 13 new assembly plants with capacity exceeding 100,000 have been opened in Central Europe, primarily through new construction but in a couple of cases through substantial renovation and expansion of older plants. These (Table 3) . As a result, the number of plants capable of assembling at least 100,000 vehicles annually increased in Central Europe from seven in 1992 to 18 in 2016 and 19 in 2020 (Figure 4) . (Table 4) .
Sales and trade in Mexico and Central Europe
A distinguishing feature of integrated peripheral markets is that growth in domestic consumption lags behind growth in production (Lung, 2000) . Consistent with this, we find that the two integrated peripheral markets of interest have much lower shares of their respective region's vehicle sales than of their production. In 2015, Mexico produced 3.5 million vehicles, or 19.7% of the North America total. In comparison, Mexico accounted for 1.4 million sales, or only 6.5% of the region's total. A similar discrepancy between production and sales can be observed between the six vehicle-producing countries of Central Europe and the ten vehicle-producing countries of Western Europe. The six Central European countries produced 4.0 million vehicles in 2015, compared with 14.4 million in the ten Western Europe countries. In comparison, sales in 2015 amounted to only 879,000 units in the six Central Europe countries, compared with 12.1 million in the ten Western Europe countries. Thus, among Europe's 16 vehicle-producing countries, the six Central Europe countries accounted for 21.7% of production in 2015, but only 6.7% of sales.
The gap between share of production and share of sales in the two integrated peripheral markets was relatively modest through the 20th century and the first years of the 21st century ( Figure 5 ). Mexico consistently had a higher share of production than of sales. At the beginning of the period the two ratios were closely matched in Central Europe. The gap between shares of production and of sales became more pronounced around 2005 for Central Europe and 2008 for Mexico, the respective years of pickup in output growth.
During the late 20th century, Spain displayed a gap between production and sales similar to those of Central Europe and Mexico in the early 21st century (Figure 6 ). Spain's excess of production over sales increased from 800,000 in 1975 to 1.6 million in 2000, and remained virtually unchanged since then. This flattening in the gap between production and sales suggests that Spain has moved into a new phase of integration with Europe's vehicle production core, as suggested by Lampón et al. (2016) .
Demand for new cars in Central Europe and Mexico was depressed during the first decade of the 21st century by a sudden increase in the availability of used cars. Accession to the European Union brought elimination of most restrictions on the import of used cars in Central European countries. In Poland, for example, a 22% value-added tax levied on the import of used cars was eliminated subsequent to the country's accession to the EU in May 2004 [Root, (2006) , p.10]. [Root, (2006), p.8] . Imports accounted for three-fourths of all vehicle registrations in Poland in 2008 [Mehlhart et al., (2011), p.4] . In 2014, the share of consumers owning foreign-sourced second-hand cars was 30% in Romania, 13% in Poland, 8% in Czechia and Slovakia, and 4% each in Hungary and Slovenia; in the European Union as a whole (EU 28), 3.6% of all consumers owned a car purchased abroad second-hand in 2014 [GfK Belgium, (2014), pp.353-355] . In Mexico, imported used cars accounted for 43% of vehicle registrations in 2014, according to the Mexican Automotive Dealers Association (Mexico News Daily, 2015) . The NAFTA agreement had provided for an increase beginning in 2009 in the number of late-model used cars permitted to be imported into Mexico. However, an Automotive Decree issued by President Vincente Fox in 2005, immediately increased the number of used cars that could be imported into Mexico, and also permitted the import of older models. The Decree was issued (during a presidential election campaign) to benefit "consumers who couldn't afford a car", according to Fox (Iliff, 2016) .
As a result of the 2005 Decree, the number of used cars imported into Mexico increased from 776,077 in 2005 776,077 in to 1,575,150 in 2006 776,077 in (Iliff, 2016 , while new light vehicle sales remained unchanged at 1.1 million.
Aside from depressing new vehicle sales, the 2005 Automotive Decree was criticised for lax registration provisions that allowed criminals in Mexico to more easily import vehicles illegally. Older imports failed to meet more stringent safety and environmental regulations enacted in Mexico (Mexico News Daily, 2015) . Rules enacted in 2014 attempted to crack down on the illegal imports (Fry, 2014) . The import of used cars into Mexico subsequently declined from 644,209 in 2013 644,209 in and 455,372 in 2014 644,209 in to 179,577 in 2015 644,209 in (Iliff, 2016 . Total Notes: Vehicles are defined by HTS codes 8703 and 8704. For the USA and Canada, Comtrade itemised both 'imports' and 'imports for re-export'. We report the total of both categories in the column labelled 'imports'.
Source: UN Comtrade
Trade data compiled by the United Nations can be used to identify the dollar value of exports and imports between 1996 and 2015. Data are available for parts and for assembled vehicles. We focus on vehicles, utilising HTC codes 8703 (cars and other motor vehicles designed for the transport of persons) and 8704 (motor vehicles designed for the transport of goods). Mexico and Central Europe had around the same volume of exports of vehicles in 2015. Mexico exported $55 billion worth of assembled vehicles in 2015, including $47 billion to the USA and Canada and $8 billion to the rest of the world (Table 5) . Meanwhile, Mexico imported $12 billion worth of vehicles, including $4.2 billion from the USA and Canada and $7.4 billion from elsewhere. In comparison, the USA and Canada imported $116 billion in vehicles from countries other than Mexico and exported $41 billion.
In 2015, the 6 vehicle-producing countries of Central Europe imported $14 billion worth of vehicles from Western Europe and exported $34 billion to the ten vehicle-producing countries of Western Europe (Table 6) . Although it had a trade deficit with Central Europe, the ten vehicle-producing countries of Western Europe had a substantial trade surplus with the rest of the world, with $127 billion worth of vehicles exported in 2015 compared with $48 billion worth imported.
Europe declined sharply, whereas exports continued to increase. The gap has not closed since then, and Central Europe now shows a substantial surplus of exports over imports of vehicles. Mexico, in contrast, has run a substantial trade surplus in vehicles with the USA through the entire study period. However, exports to the USA surged after 2009, thereby opening up a more substantial gap. For example, in 2008 Mexico exported $22.6 billion worth of vehicles to the USA and imported $6.2 billion. By 2015, exports had more than doubled to $54.6 billion, whereas imports declined to $4.8 billion.
Approximately two-thirds of vehicle exports from the six Central Europe countries go to the ten vehicle-producing countries of Western Europe. Exports to the rest of the world have been increasing as well, albeit at a somewhat slower rate (Figure 8 ). In comparison, Mexico remains highly dependent on exports to the rest of North America (Figure 9 ). More than 80% of Mexico's exports (by value) are shipped to its two northern neighbours. The situation with parts differs somewhat from that of vehicles. The trade balance between the two integrated peripheral areas and their respective adjacent core areas is less extreme than with vehicles. In 2015, Mexico exported $48 billion worth of car parts and imported $40 billion (Table 7) . Mexico exported more parts to the USA and Canada than it imported in 2015, but ran a trade deficit with the rest of the world. Compared with Mexico, Central Europe has had a larger parts trade surplus with its neighbouring core area of Western Europe. In 2015, Central Europe exported $54 billion worth of parts to Western Europe and imported $29 billion (Table 8) . Mexico's parts exports and imports have been roughly equal through the quarter-century covered by this study (Figure 10 ). Mexico has been a net exporter of some parts to U.S. assembly plants and a net importer of other parts for use in Mexican assembly plants. For example, in 2015 Mexico exported $4.2 billion more seat parts and $1.7 billion more engines than it imported, whereas it imported $2.3 billion more tires than it exported. In contrast, Central Europe has been exporting far more parts than it has been importing, including $81 billion worth of exports in 2015, compared with only $53 billion worth of imports. This paper has shown that Mexico and Central Europe are prominent examples of integrated peripheral areas in the motor vehicle industry. Both have had substantial increases in assembly of vehicles produced primarily for export. The rapid increase in production has occurred since integration into regional free-trade agreements with neighbouring core countries where vehicle production had long been concentrated. Mexico and Central Europe have exhibited the key elements of integrated peripheral markets in the auto industry (Humphrey and Oeter, 2000) : internationally competitive production facilities, a liberal trading environment, and integration with trading partners through regional or international organisations (see Table 9 which summarises the main factors for both regions). Although displaying striking similarities in recent production, sales, and trade figures, the motor vehicle industries of Mexico and Central Europe face somewhat different contexts and prospects. Mexico's increasing vehicle production is taking place in the context of overall growth in the NAFTA region. Mexico has captured one-half of the growth since 1990, and a larger share in more recent time periods. Europe on the other hand has experienced limited production growth since 1990. Yet within Europe, the distribution of growth has been uneven. Specifically, Western Europe suffered a decline in output from 16.5 million vehicles in 1990 to 14.7 million in 2015, whereas Central Europe experienced growth in production during that quarter-century from 862,000 to 3.9 million. Mexico appears to have better prospects for increasing domestic vehicle sales. The rate of vehicle ownership is lower in the two integrated peripheral markets than in the core areas. In 2014, the number of vehicles per 1,000 inhabitants was 289 in Mexico compared to 791 in the USA and Canada (OICA). In comparison, Central Europe's ownership rate (493), while lower than that in Western Europe (592), was substantially large than the one from Mexico. Both Europe and North America's integrated periphery have approximately 20% of their respective region's vehicle production and 6% of the sales. However, Central Europe contains approximately 17% of Europe's population, so it has somewhat more than its proportionate share of production and less of its sales. Mexico represents 25% of North America's population, resulting in a disproportionately lower share of production and, especially, sales.
Prospects regarding export growth vary between the two regions. Mexico has struck trade deals with much of the world, enabling it to be a platform for exports to many places, regardless of growth in the NAFTA market. The Mexican economy also suggests different prospects for the growth of its domestic market as the country exhibits a higher population growth than Europe. Central Europe benefits from proximity to Western Europe, and as part of an integrated infrastructure. But it has fewer options than Mexico for increasing exports to the rest of the world, and Europe is growing more slowly than other regions.
Note that Mexico does not seem to have competition for its position as integrated peripheral market in the Western Hemisphere, whereas Central Europe does. Between 2000 and 2015, production increased by 1 million to the east in Turkey and by ¼ million to the south in Morocco, with both countries primarily producing for export to Western Europe. Perhaps in the future, the growth in vehicle production in Europe will take place in a third periphery, further east and south from the first periphery of Spain and the second periphery of Central Europe.
At the time of writing the political consensus regarding free trade was being challenged in both regions. In Europe, the U.K. voted to exit from the European Union. In the U.S, the Trump administration initiated a renegotiation of NAFTA. It is too early to assess the impact of these and related changes for the integrated peripheral markets. See Head and Mayer (2016) for an initial assessment of several scenarios of 'wider' borders in both regions.
